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ABSTRACT 



The method of preserving a perishable cosmetic and/or p}aar- 
msceutical prep«mtioa mcludes i-ddiug bioactivs glass par^ 
licics to the prcpaiaiion, prdcrably amomts up to iO 
percent by weight Tbe bioactH^ glass particles prefer ably 
have particle sixes less tta m eqoal to 10 ^ mid 
contain f:mm 40 !o 60 wL % SiO^, 10 to 30 wt % CaO s K) to 
35 wt. % Na 2 C< 2 to S wt. % I^O, , 0 to 25 wi. % CaP,, 0 to J 0 
wt. % B ? G 5f 0 to S wt % K^D and/or 0 5 wt % Mgp, A 
liquid mmmc pmpamim with alcohol comcat msuOfcienl 
far presm'attols pnaemd iii aja lawsnspicuQas mmm? by 
adidJug bioaetive glass panicles with particie $iz$$ tern than or 
<?qusl to 1 0 um md with a refractive index close ^aongh to thu t 
of the liqmd cosmetic preparation so tbm hioactive glass 
partkles are substotkliy invisible to art tibs&w&* 

IS Claims, No Drawings 
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PRESERVATIVES FOR PERISHABLE ions with this fluid. This ion exchange causes the release of 

PREPARATIONS, IN PABXCCt&AR FOE sodium km md calcium ions which within a few minutes 

COSMETIC AND PHARMACEUTICAL form on the glass a layer of si lica gel leading to the formation 

PREPARATIONS of a hydfoxy-emlKjjja^aptiielayar which is Identical to the 

5 ffiks^l phase of hone, Hydro^carboaaie^p^ti^ Is Iheu 
.DESCRIPTION formed, mid ilm cells form collagen which become* embed- 
ded in this layer. This produces a physko cl3emkal bond 
The invention relate to preservatives and m their me for between the bioactive glass mid the tissue -or the boae mate- 
preserving perislmbk^ rial, which brings about faster bone regene^iioQ. la this 
pharmaceutical conditions, ia regard, it has been shown in animal studies that Biogtes# is 
It is known to treat many perishable goods, such an food- nearly as effective as the transpianMion of parts of a person's 
stxtOs, drugs etc. with chemical and particularly organo- own bone, 

chemical preservatives to extend their umM life. lli&^eqfHo^vegl^s kcomtomg acne is also known, 
Hms js particularly tme also for cosmetic preparations that To this end, a preparation oaiitammginoactive glass isappiied 
come m contact wjfch the skin. In this case, namely during is teaieaxeai&affectedbyaaiB, wbichfaasapc»iiiveejS«ctonthe 
appltcalion to the skin or, m particular, when the preparation inflammations. Also to be mentioned in this reaard are the 
is manually removed frum the jar or during the use of a plications fey John R Rectenwald, L. L. MoleWer, Sean 
lipstick, bacteria are introduced into the preparation*. In the Lee et ai, tn infection md Immunity (submitted for pubhca- 
skin-comr^nbk environment prevatimg m cosmetic prepara- tion) and {Proceedings of the] ! 9th Annual Meeting of ihe 
turns, bacteria introduced in this marmsr can undergo rwpki 20 Surgical Infection Society Scattte, Aor. 29 to May 1, 1999, 
moltnihearion so that even after a lew days their concentre w y c fc state that biogiass br ings about the formation or secre- 
tion can become intolerably high. The same problem ako tionof theWammato 

arises with cosmetic preparation* stored in bottles or tabes, 6) and suppresses the Manimatfcn-promoting cytokines 

Although in this case, because of tess contact with the skis, TNF-a, IL j <n and IL- i 0 

contamination with bacteria daring mnoval from the con- 3$ e Allenetai^Depanmeniof Microbiology and 

tamer £ less pronounced, contact oi toa^bearmg ftfcu* Periodojltology} Earn Denial tafcute) reported that the 

with the prepamion cannot be avoided and, hence, tnese bioactive ghm BiogJas^ 45^5 obtainable to U.S. Bio- 

tool appheanoa are also subject to rapid contamu^on. Alachua, Ha. 32615, USA, exhibits amibacteriai 

For to reason, ins necessary to provide such mnnnercial m hity mi shown by normal glass beads (window glass), 

preparations with bactericides or bactem^jc agents* Such m T , ■ w , * . ^ >, 

snbstances, however are cytotoxic and, SbrtfeeWe, are . Henee.teobjeetoi memvent^is^ 

aiiergenic in a large number of individual ^ ^ { \ ^^^P^^^f^mM 

lb ensnre proper mantiiacturmg practice worldwide, in. n ^ to appiicaton e^ets, panicniMy when applied to 

1968 WHO issned "Good Mamiractudng Practice'" (GMP), ^ ^ 

According to these gnid^iines, product hygiene and -qwsiiiv According to the invention, tins objective is reached by 

control, among other things, are to been^red and impnrit^ meam of a P«esarvauvB ccntammg bjoactive glass 

avoided In the meamime the GMP has been complemented Bioactive glasses have been known for a long time and 

by "Good Storage Practice" (QSF% vaiM particularly in te have been described in summary form, ibr example, by Larr>^ 

pharmaceuticai and cosmetic industries, to ensure proper Hench and John, K. West hi "Biological Applications of 

product storage. 40 Bioactive Glasses" UfeChesmistry Reports 199% vol. 13, pp, 

Tfem, accafdingio U Pat. No, 5,766,61 1, an attempt has or in <( An Introduction to Bioceraniics", L. Bench 

been made to use as a preservative a solubie glass that release ^ J . Wilson, eds , . World Seienti lie, New Jersey ( J 993), 

silver, zdne and^or copper, 'time substances released by the Bioaaive gksseSj in contrast to eonvefitional glasses, are 

glass also act as cell poisons and thus are cytotoxic. Mence, characterised in that they are soh&ie m aqueous media aitd 

constant contact with such a preservative is fiot safe. 45 to they fbmi a layer of hydroxy apatite on tbeir snrface. Most 

It is already known to nse bioactive giass for oral care . For current btaactive glasses are prepared either as fusible glass, 

example^ tooth pastes are known which promote the remitter- & wliich case they contain much less SiO-^ and much more 

aJiiiation of teeth. US. Pat. No. 5,834,0(fe describes the use of sodium than nomsal window or battle glasses, or they are 

bioglassfOf heaHng wonna^. fbr exantpie, by die apphcatioa sol-gel glasses which then, in contrast to iltsible gknises, 

of this type of glass, it is passible to bring about the healing of so contain a high amount of silicon oxide md a small amount of 

nou-heaiing^ ulcerating wounds, particularly in diabetics and -sodhiin or no sodium at all, 

stroke patient. Bioactive silicon-containing glass or bioactive glass is a 
X Allen, It Neumann and Wilson described liie inhibi- material which comprises silicon oxide or silicon hydroxide 
tion of bacterial colonization by using Bioglas® 45 S 5 with and which inciiitates the formation and transfer of SiOH 
a particle size of 355-500 pm. Normal glass beads (window 55 gronpii. Hence, bioactive silicon^ontai mug glass can be, for 
glass) w ith a compar able particle size of 45.5-600 ^n sljowed exampi e ? a bioactive glasa dem ed from a mixture of silicon 
no antibacienal action. oxide or silicon hydtmkle and one or more elements tifthe 
The essential properties of bioactive glass are known to group comprising sodium, .potasshun, calcium, magnesium, 
those skilled in the art and are described, for example, in US, boron, titanium, aluminum as well as anions coutalnmg nitro^ 
r^t Hit, 5,074,916, .According to ibis patent, bioactive glass m gen, phosptois arid ftmrim. Moreover, it can be, lor 
diners from eonventionai lime-sodium silicate glasses in that example, a sodium silicate of the water giass type or silica gel 
it binds to living tis&nes. or a SiDH groups -containing sortition or $ silicon oxide or 
Bioactive glass is available m the United Slates, for silicon hydroxide comprising hydroxyapatite as well as a 
example nndei - the trarler^nie "Biogias^" fmm US Biorna- silica gel eontatning calcium and phospborus, One of the 
terials Corp., Alachua,. Fia, 32^15, USA. Tins is a glass 65 essentia! common lealures of bioactive silica gel containing 
which inconlact with an organism undergoes a special bio* glass is its ability to form and to transfer SiOH groups. More- 
logical reaction, in contact with a body Mid, it exchanges over, it contains calcium, ions and phosphate ions. 
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The bioaetive glas s contained according to the invention is ihh purpose is a fine-particle bioaetive glass with particle size 

preferably a Wimmiotml bioaetive glass, well known to ds^5>miandpa^ticnM^ 

those skilled in the art. Such glasses usnm% c^n&sin Si0 2J a rations are, m particular, creams^ make-up compositions, lip* 

high amount of Nap and CaO as well as phosphorus, lite sticks as well as lotions and ointments. Preferably no organic 

1 after in a high molar ratio of calcium to phosphoxn^ said ra tio S pmservati ves are pmeat in the ration^ especially those 
in most, but not necessarily all, cases having a value of about mat can causa negative application e:?ects + such m cytotoxic 
five. When mch bkiactfce glasses come m contact with water and/or aOcrgetsic actions, the moisture contained in these 
or with a hedyflindjiiey giveiise to special pactions, namely preparation Inrther enhances the microbicidal activity of me 

sodium and calcinations of the glass are exchanged for W bioacuve glass . 

ions from the solution by a cation-exchange reaction. As a is The biocidai preservative of the invention b contained in 

result, a fcil&nol group s-presentiag sxtrface is Ibrmed on which the preparation to he preserved preferably in aa amount of up 

sodkuu hydroxide and caiemm hydroxide accumulate* The to 25 wt % and particularly np to 10wt phased on the solids 

increase in hydmxyl ion concentration M the glass surface content of tepreparationm be preserved, tipper }imiU of 7 

now brings about a further reaction with the BiO ? network wt % or 5 wi %, however, are preferred, 3 wt % being 

giving rise to additional silanoi groups wnieh can also lie 15 particularly preferred. The lower limit values are 0,03 wt % 

more deeply in the glass, and particularly 0. 1 wi with 0,5 wt, % or 1 wt % partfcti- 

Because of the high, alkaline pB in the intemtitial glass Jarly preferred as the lower limit of the effective amount 

space, a mixed hy ujx>Kynpatite phase is formed Irom CaO and Surprisingly, we have now fonnd mat such preparations 

Pp* aad cry stall kes on the SiQ 2 surface. In biological mate- can be preserved with bioaetive glass m an oxtfstaading ou*a- 

rials, this ptae hrods to mucopoJiysacc!.wifies } col lageos and jo ^without it being necessary to add sksn-irniaiingj cytotoxic 

glycoproteins, or sometimes allergenic chemical pressrratsves. Moreover* 

The molar ratio of calcium to phosphorus is preferably >2 an additional care etet is achieved as a result of the ability of 

and particularly >3 and preferabiy <30 and particularly <20, bioaetive glass to promote healing and partlctiJar ly also to 

a ratio of <J 0 being particularly preferred. inhibit inflammation, 

Particularly preierred are preservatives with bioaetive ?$ la special ca$es ? hmvever, i t nmy be desirable to add the 

glass particles containing SiQ 3: CaO, Nap, P 3 0« ? Cal> preservatiye of me mventionto preparations rendered stor- 

Bp 3 , Kp and/or MgO. if the preservative agent contains age^taMe with a common preservative so as to achieve a 

bioaetive particles of msibfo gl ass, these particl es p refertahly synergistic effect, 

contain 40-^60 wt. % of SiG^ 10-30 wt- % of CaO, 10-35 wt, lliepa^ervath^is|^fersbr>'add^^t^ 

% of Nap, 2-S m, % of pp gJ 0^25 wt % of CaF a , 0^10 wt, ?c solvent^arricuMv to anaqueous a^/or alcoholic solvent, ^ 

% of B*Q& 0$ wt. % of K 2 Q aiu$V;r0^5 wt % of MgO, baseci | s a j so possible, however, to use the presemtive in m aprotic 

on me total weight of the giass. solvent provided such a aiedixnn allows the rei^a^ of the 

If me bioaetive glass m a fusible glass, men &e upper limit soluble cation of the glass. Preferred aprotic solvents are 

of the siheon diox-de it contains is 60 wt. % and preibrabiy 55 ketones such as aceione T fats, waxes, oils and the correspond- 

wt.% ? anupr^Hmitof50wt%bemgparueA^ 55 ing Uqm c , rfd hydrocarbon, The pmiervative of the 

The sodium oxicfc content is preferahry higher than 15 wt % invention is also particularly well suited torpresarvmg water- 

and parlicnia riy higher than W wt %. A sodium ox ide content i n , 0 g m & oii4n-water emalsions. 

of >20 wt. % is paruculady preieired. Liquid eo^metic preparations with an akohoi content 

If the bioaetive glass contained in the preservative of the insufficient for pressrvafej can also be preserved with bio- 

invention has been pn)dueed by the sol-gel process, trs silicon 40 active glass, la this case, it is preferred to use a glass with a 

dioxide content can be signiftcamiy higher than in fusible fefractive index equal to that of me liquid, In tte manner, the 

glasses and its sodium oxide content can be ml BioacUve added edass is ^mwisihle" to the consumer, lb achieve a cos^ 

glasses made hy the soi-gm process preferably contain W to m ^ c e tlcxn 5 however, me glass can iat^iionally fee made 

90 wt, %of StO^ 4 to 45 wt %oj€aO.0to IDwt %ofNap, visible in a desired manner, faexaaiple by coloring. 

2 to 1 6 wt, % of Pp t v, 0 to 25 wt. % ofCaF 2 , 0 to 4 wt. % of 45 

Bp 34 0 to S wt. % of Kp and/or 0 to 5 wi. % of MgO. ^ vei3tJc: ^ c^tnerl k: 

Tim pliosphorus oxide content of both previously Vl. la a memod of presei 

described kinds of bioaetive glass h preferably at least 2 wt, iM&t% me improvement comprising adding from 0,1 to 25 

% and particularly at least 4 wt %. percetn' hy weight of bioaetive glass particfe with particles 

In a preferred embodiment ol Ihe invention* tlie soluble so sizes (d^) ujiJ0^Si^& pra to said perishable cosmetic 

bioaetive glas^ does not contain or release toxic metal canons preparation, so tliat upon contact with an aqueous medium 

such as Ag + , Cu^, Cif atid/or 2n 2 , etc. in toxic eoncentrn'- said bioaetive giass particles lorm a hydroxyapatite layer on 

tions, To achieve synergistic effects^ however, it may in some surfaces of said bioaetive glass parti ties and said bioaetive 

cases he desirable to add also a hiocidalglass iitat does release glass panicles thus provide antimicrobiai action in said per- 

toxic cations, ss ishable cosmetic preparation because of the presence of said 

Hie bioaetive glass itself is a material having a more or less hyd^xyapatite layer; and 

round shape like, for example, sand, Such particles can have in which said bioaetive glass particles contain caicitim and 

a skc of up to about 0. 5-1 tnm, but preferably are sahstan- phosphom$ iuamoiarmtiogj^ateruian2andm 

ttaily smaller; The comuton pmlicle size is ^400 um and amounts that are sufBeient tor formation of said 

particularly ^200 pn> particles having a ste of ^ 100 fim, so hydmxyapatite layer on contact with said aqueous 

preferably ^90 um and particdaily ^O jim or g20 pm medhrm and md bioac& e glass particles do not ct3ntain 

being especially advantageous, l^referxed particles have a any As^Cu^^Cn 4 or Zn* cations, 

diameter d s0 of ^.10 um, p^emhly jun and particularly 2 . lite improvement as denned its claim 1 ? wherein said 

^2 pm. The higher the snrlnee-to-weight ar swfece-to-vo)- bioaeti ve glass particles consist of from 40 to 60 percent by 

ume mtio, the higher is the biocidal acti vity of the particles. $5 weight Bi0 2r from 10 to 30 percent by weight CaO, Mm 10 

In a preferred emhodm^ent of invennon, the bioaetive to 35 percent by weight Nap, from 2 to S percent by weight 

glass is used to preserve cosmetic preparations, Preferred for pp S f from 0 to 25 percent by weight of OaF a5 from 0 to 10 
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percent by weight B 3 0 3 , ironi 0 to 8 percent by weight of 7. The -improvement as deftaed in claim 6 and further 

K 2 O t and fern 0 to 5 pereentby weight MgO, comprising not including skin4rritatmg cbernicai preserve 

3, 'Hie improvement as defined in claim. I t wherein said tives or allergenic chemical pmemtives in said perts&afcie 
bioactive 'glass particles consist of from 40 to 90 percent by cosmetic preparation, 

weight Si0 2 , from 4 to 45 percent by weight CaO t from 0 to 3 8, The improvement as defined in cteim 6, wherein said 

1 {> percent by weight N%0 5 from 2 to 16 percent by weight btoactiw glass particles consist of from 40 to 60 percent by 

1>P $> from 0 to 25 percent by .weight of QjF af Srom 0 to 4 weight SiC 3 , from 10 to 3ft p^sreent by weight CaG, from 10 

percent by weight 8 2 0 5> tern 0 to 8 percent by weight of to 35 percent by weight Na 3 G, from 2 to S percent by weight 

K^0 5 and item 0 to 5 percent by weight MgCX Pp 5> from 0 to 25 pereenf by weight of CfcPj, from 0 to 10 

4, Tne improvement as deSned in claim 3 , wherein aaM 10 percent by weight B^O^ from 0 to 8 percent by weight of 
particles mzm (d S(? ) of said bioacttve glass particles are less K^O, and from 0 to 5 percent by weight MgCX 

than or equal to S^tta and md cosmetic? composition contains 9, The improvement as defined m claim fi, wherein said 

from 1 percent by weight to 10 percent by weight of said hloaetive glass particles consist of from 40 to 90 percent by 

hioactive glass particles, weight BKX,, fmm 4 to 45 percent by weight GaO, fmm 0 to 

5, The improvement as defined in claim 1, wherein said is 10 percent by weight Na^A from 2 to 16 percent by weight 
perishable cosmetic oomposium contains* an -aqueous solvent P^O S) from 0 to 25 percent by weight of CaF 5> from 0 to 4 
o^an alcoholic solvent percent by weight B 2 0^ from 0 to 8 percent by weight of 
Y a pedsheibJe cosmetic preparation, the kopr ovement K 2 O y and froxa 0 to 5 percent by weight MgO. 
OTaprisiag Including from 0,1 to 25 percent by weight of 10 . The hnpfoveraeat as defined in claim 6, wherein aaid 
htoaetive glass particles with particles sizes (d^) up to about so particles mes {d SSJ ) of said bioaeiive ghm particles are less 
iOjiin in said perishable eo&fnatie preparation, so that upon than orequa] to 5 ysn and said emmeife composition contains 
cont&ctwithanaqu^ from 1 fjereeni by weight to 10 percent by weight of said 
form a hydroxyapatite layer or surfaces of said bioactive bio active glass partJcles, 

glass particles and said bioactive glass panicles ihm provide 11. The improvement as defmed in claim 6, wherein said 

antnnicrBbial action m mid perisha ble cosmetic preparation as perishable cosmet ic composition contains an aqneous solvent 

due to the presence of said hydroxyapathe layer; and or an alcoholic solvent. 

in which said bioactive glass particles contain calcium and 12. l"he hnprovement as defined m claim 1 ^ wherein said 

pia5spboms iiva molar nYtiog£eaterthaji2.andm relative particles sixes (d $0 )are less tban or equal to 5 um 

amounts mat are sufficient for formation of said 13 > The improvement as delined in claim 6, wherem said 

hydroxytapaiite ia^r on contact with ^atd aqtietjus 30 particles sizes (d^) are less g^-areqaalto 5jim.. 
meolnm and said bioactive glass | 
any Ag* 5 Cu*\ Cu v or Zn + cations. 



